Single crystals of pure and Na doped L-arginine acetate (LAA) has been successfully grown from aqueous solution by slow evaporation technique. The crystalline qualities of the grown crystals were confirmed by powder X-ray diffraction studies. The nonlinear refractive index n 2 and nonlinear susceptibility c (3) have been measured through the Z-scan technique. The results indicate that the compound exhibits reverse saturation absorption and self defocusing performance. Non-linear absorption co-efficient (b), the non-linear refractive index (n 2 ), the real and imaginary parts of nonlinear susceptibility c (3) have been measured at 632.8 nm.
INTRODUCTION
L-arginine acetate (LAA) is one of the prominent members of the amino acid family 1 are identified as the most promising organic nonlinear material. Recent studies reveals that LAA possess excellent optical, thermal, mechanical properties, these makes LAA is potential material for photonic devices 2 . This paper deals with the third order non-linear optical properties of L-arginine acetate pure and doped crystal by Z-scan technique. The Z-scan technique 3, 4, 5, 6 is a popular method for the measurement of optical nonlinearities of materials, because of its high sensitivity and simplicity. One can simultaneously measure the magnitude and sign of the non-linear refraction and non-linear absorption, which are associated with the real part c R (3) and imaginary part c (3) of the third order non-linear susceptibilities. The Z-scan technique has been used to measure the non-linear optical properties of semiconductors 7 dielectrics 8,9 organic or carbonbased molecules 10, 11 and liquid crystals 12, 13 . In this work we report the growth of L-arginine acetate pure and doped single crystals from aqueous solution. Single X-ray diffraction, Power X-ray diffraction and Z-scan measurements were carried out. Z-scan results reveals that L-arginine single crystal is a potential candidate for the optical switching 14 and optical limiting 15 applications.
Material Synthesis and Crystal growth
C om m e r c i a l l y ava i l a bl e L -a r ginine (MERKIndiaLtd.), and acetic acid were mixed in stoichiometric ratio with excess of double distilled water to synthesize LAA source material. Sodium hydroxide 0.1, 0.2 0.3 and 0.4% weight percentage powder form was added to the pure source material. The synthesized salts were purified by repeated recrystallization process in double distilled water. The good qualities of crystal were formed only 0. 3 
RESULT AND DISCUSSION
Power XRD The Fig. 2 shows the powder X-ray diffraction pattern of pure and doped crystals respectively. The powder sample was scanned in steps of 0.02 % for a time interval of 10 s over a 2q range of 10-80 in Xport high score. All the observed reflection lines in XRD pattern were indexed using the computer program PROZKI. The observed lattice dimensions are good in agreement with the reported literature values of LAA. The powder XRD also mostly same for pure and doped LAA. The first peak is missing in Na doped LAA.
Z-scan Measurement
The Z-scan technique is a highly sensitive and a useful tool for determining the magnitude and sign of nonlinear index of refraction (n 2 ) of solids, liquid solutions and thin films. In this experiment, the third-order NLO properties of the title crystal were investigated by using He-Ne laser (5mW) of wavelength at 632.8nm was used as a source and the beam diameter is 0.5 mm. It was focused with Gaussian filter to convert input laser beam into Gaussian form. The Gaussian beam TEM w mode is passed through a convex lens with a focal length 30mm. The diameter of the Gaussian beam waist w 0 at the focal length is 12.05ìm. The sample is translated across in the +Z to -Z axial direction by the control of the stepper motor in order to vary the incident intensity falling on the crystal surface. The far filed transmittance intensity variations are measured through the closed aperture by using digital power meter (Field master GS-coherent). From the closed aperture Z-scan curve, the pre-focal valley to postfocal peak configuration of the aperture curve suggests that the third order nonlinear refractive index change is positive. It is indicating a self-focusing effect which is due to the reduced transmittance and large beam divergence through the far field aperture. An open aperture Z Scan data, the measurements were repeated the sample was moved along the focal point and without placing aperture in order to capture the entire transmitted beam by the detector. The essential criteria of sample thickness condition was satisfied for this measurement with the Rayleigh length (ZR=K>L, where L denotes its thickness, and ZR is the diffraction length of the Gaussian beam) [16] The value of Rayleigh length of a Gaussian laser beam can be calculated using the relation where S is the aperture linear transmittance and r a is the radius of the aperture and w a is the beam radius at the aperture. The linear transmittance and nonlinear refractive index (n 2 ) of the crystal was calculated by the using the relations [18] S=1-exp (-2r a where DT is the one valley value at the open aperture Z-scan curve. The value of â will be negative for saturated absorption and positive for two photon absorption processes. 16 The calculated values of n 2 and b was be used to determine the real and imaginary parts of the third-order nonlinear optical susceptibility can be obtained as The recorded normalized transmittances in closed and open aperture curves for pure and doped crystals are given in Fig.3 and 4 , and the calculated values are tabulated in Table 1 . The measured Third order non-linear properties confirm its suitability for non-linear optical devices such as optical limiting and optical switching.
From the open aperture curve pure LAA and Na 0.3 dopend getting saturable absorption and 0.4 getting unsaturable absorption, because of percentage of Na. Non linear absorption coefficient(â) and third order optical nonlinear susceptibility (÷ (3) ) of dopend is greater than as compared to the pure of LAA.
CONCLUSION
Single crystals of pure and Na doped L-arginine acetate (LAA) has been successfully grown from aqueous solution by slow evaporation technique. Powder X-ray diffraction studies confirm the monoclinic structure with space group P 21. Third order nonlinear optical susceptibility (g 3 ) 7.1401 X 10 -7 esu (pure), 1.8228 X 10 -6 esu (Na 0.3 doped), 6.2518 X 10 -5 esu (Na 0.4% doped) have been measured at 632.8 nm respectively. Thus these results revealed that LAA pure and doped crystal will be a potential candidate for third order NLO applications.
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